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DETAILED ACTION 

1. This action is in response to the papers filed February 13, 2004. Currently, 
claims 1-2, 4, 7-15 are pending. All arguments have been thoroughly reviewed but are 
deemed non-persuasive for the reasons which follow. 

2. Any objections and rejections not reiterated below are hereby withdrawn in view 
of the amendments to the Claims, applicants' arguments and the 1 .132 Declaration filed 
by Dr. Cathy Lofton-Day. 

3. This action contains new grounds of rejection necessitated by amendment. 

Maintained Rejections 
Claim Rejections - 35 (JSC § 112'Description 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 7-12 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

The claims are drawn to DNA sequences and methods using DNA sequences 
selected from CpG island sequences contiguous with or encompassing at least one 
nucleotide of with SEQ ID NO: 34-37. 
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The specification describes sequencing 103 "novel" sequences. The 
specification fails to teach the chromosomal location, the gene, or the cDNA of these 
DNA sequence fragments. The specification fails to describe contiguous CpG islands of 
SEQ ID NO: 34-37. 

Vas-Cath Inc. V. Mahurkar, 1 9 USPQ2b 1111, clearly states that "applicant must 
convey with reasonable clarity to those skilled in the art that, as of the filing date sought, 
he or she was in possession of the invention. The invention is, for purposes of the 
'written description' inquiry, whatever is now claimed". Applicant is reminded that Vas- 
Cath makes clear that the written description provision of 35 USC 1 12 is severable from 
its enablement provision. In The Regents of the University of California v. Eli Lilly (43 
USPQ2b 1398-1412), the court held that a generic statement which defines a genus of 
nucleic acids by only their functional activity does not provide an adequate written 
description of the genus. The court indicated that while Applicants are not required to 
disclose every species encompassed by a genus, the description of a genus is achieved 
by the recitation of a representative number of DNA molecules, usually defined by a 
nucleotide sequence, falling within the scope of the claimed genus. At section B(1 ), the 
court states that "An adequate written description of a DNA...' required a precise 
definition, such as by structure, formula, chemical name, or physical properties', not a 
mere wish or plan for obtaining the claimed chemical invention". In analyzing whether 
the written description requirement is met for a genus claim, it is first determined 
whether a representative number of specifies have been described by their complete 
structure. In the instant case. Applicant has defined only a fragment of a nucleic acid 



Application/Control Number: 09/699,243 Page 4 

Art Unit: 1634 

sequence. Applicant has not disclosed any genomic DNA sequences and particularly 
has not disclosed any intron sequences or regulatory sequences. Accordingly, 
Applicants have not adequately disclosed the relevant identifying characteristics of a 
representative number of species within the claimed genus. 

Similar to Example 7 of the Written Description guidelines, the specification 
teaches a fragment of a cDNA or genomic DNA, but does not provide the full cDNA or 
genomic DNA. 

With respect to Claims 7-12, the claimed sequences have not been adequately 
described. The claims are drawn to a probe or primer which hybridizes to any region of 
at least 12 contiguous nucleotides from SEQ ID NO: 34-38. The genus of nucleic acids 
encompassed by the claims is immense. The claims read upon any a probe which 
hybridizes under low stringency conditions, to a region of 12 nucleotides. This nucleic 
acid broadly encompasses a nucleic acid with no length limitation which may only have 
8-10 nucleotides in common with SEQ ID NO: 34-37. Moreover, where the probe 
comprises at least 12 nucleotides from SEQ ID NO: 34-37 the nucleic acid broadly 
reads on the gene from the CpG island was extract, which has not been described. 
Variants, including polymorphisms, mutations, splice variants, for example. The full 
length DNA comprising SEQ ID NO: 35-38 has not been described, thus full length 
genes comprising a smaller portion has not been described. 
Response to Arguments 

The response traverses the rejection. The response asserts that the claims have 
been amended requiring that the CpG islands comprise either SEQ ID NO: 36 or 37. 
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This argument has been thoroughly reviewed, but not persuasive because Claims 7-12 
are not limited to SEQ ID NO: 36 and 37. The clainns remain drawn to at least 12 
nucleotides, as previously argued. The response fails to address this aspect of the 
rejection. Thus for the reasons above and those already of record, the rejection is 
maintained. 

Claim Rejections - 35 USC § 112- Enablement 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact ternns as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 1-2,4, 7-12 and Newly added Claims 13-15 are rejected under 35 
U.S.C. 112, first paragraph, as containing subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 

The claims are broadly drawn to a method of diagnosis or prognosis of cancer by 
performing a methlyation assay to determine a diagnosis. 

The specification clearly states that "unfortunately, the mere knowledge of the 
basic existence of altered methylation of CpG dinucleotides within CpG islands of 
cancer cells relative to normal cells, or of the fact that in particular instances such 
methylation changes result in altered gene expression (or chromatin structure or 
stability), is inadequate to allow for effective diagnostic, prognostic and therapeutic 
application of this knowledge" (page 2, lines 31-35). The specification continues to 
state "this is because only a limited number of CpG islands have been characterized, 
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and thus there is insufficient knowledge, as to which particular CpG islands, annong 
many, are actually involved in, or show significant correlation with cancer or the etiology 
thereof. Moreover, complex methylation patterns, involving a plurality of methylation- 
altered DNA sequences, including those that may have the sequence compositions to 
qualify as CpG islands, may exist in particular cancers" (page 3, lines 1-5). Therefore, 
there is a need in the art to identify and characterize specific methylation altered DNA 
sequences, and to correlate them with cancer to allow for their diagnostic, prognostic 
and therapeutic application (page 3, lines 7-10). The specification teaches the invention 
provides for 103 DNA sequences having distinct methylation patterns in cancer, as 
compared to normal tissue (page 5, lines 35-36). These "methylation-altered DNA 
sequence embodiments correspond to 103 DNA fragments isolated from bladder and 
prostate cancer patients" (page 6, lines 1-2). Genomic DNA was isolated from tissue of 
bladder or prostate cancer patients and identified as either hypermethylated or 
hypomethylated (page 6). 

The art clearly illustrates that certain genes, including GSTP1 , HIC-1 , and pi 6, 
are hypermethylated and this is indicative of certain cancers (US Pat. 5,552,277; 
5,846,712:5,856,094). 

Neither the specification nor the art teach the skilled artisan how to use the 
invention as broadly as claimed. First, the specification clearly teaches that 
"unfortunately, the mere knowledge of the basic existence of altered methylation of CpG 
dinucleotides within CpG islands of cancer cells relative to normal cells, or of the fact 
that in particular instances such methylation changes result in altered gene expression 
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(or chromatin structure or stability), is inadequate to allow for effective diagnostic, 
prognostic and therapeutic application of this knowledge" (page 2, lines 31-35). The 
instant specification does not appear to have performed any more experimentation than 
the mere determination that a basic existence of altered methylation of CpG 
dinucleotides within CpG islands of cancer cells relative to normal. Therefore, the 
specification appears to be indicating that this is inadequate to allow for effective 
diagnostic, prognostic or therapeutic application of this knowledge. In essence, it 
appears as though the specification teaches that the instant invention is not enabled for 
use in diagnostic, prognostic or therapeutic applications. In order to use this 
information, the skilled artisan would be required to sample a population of individuals 
and assess whether each SEQ ID NO: 34-38 is associated differentially expressed in 
cancer. This experimentation would be trial and error experimentation which would not 
have predictable results for the reasons provided in the specification, namely "this is 
because only a limited number of CpG islands have been characterized, and thus there 
is insufficient knowledge, as to which particular CpG islands, among many, are actually 
involved in, or show significant correlation with cancer or the etiology thereof. 
Moreover, complex methylation patterns, involving a plurality of methylation-altered 
DMA sequences, including those that may have the sequence compositions to qualify 
as CpG islands, may exist in particular cancers" (page 3, lines 1-5). In the event that 
detection of cancer, is not enabled, it is unclear how the polynucleotides may be used. 

Second, the specification teaches SEQ ID NO: 36-37 were found to be 
hypermethylated in a single prostate cancer tissue sample. The specification has 



Application/Control Number: 09/699,243 Page 8 

Art Unit: 1634 

provided a single sample which shows methylation. Thus, the specification does not 
appear to have performed the analysis implied by the specification to be required for 
diagnostic and prognostic assays. The specification appears to suggest that more than 
an existence of hypermethylation of the CpG islands in cancer cells is required. 
Therefore, based upon the single sample, no predictive prognostic or diagnostic assay 
appears to be supported. 

Third, the indication that one prostate cancer sample Indicated a 
hypermethylation of the region Is not Indicative that any and all cancers have the same 
methylation regions. For example, the bladder cancer samples exemplified in the 
specification do not appear to have hypermethylation of SEQ ID NO: 36-37. Therefore, 
it is unpredictable whether hypermethylation of SEQ ID NO: 36-37 Is a general marker 
for all cancers, or whether there is a smaller class of cancers which SEQ ID NO: 36-37 
are markers, or finally whether the sequence may only be expressed in prostate cancer. 

Finally, the specification has not taught that a predictable correlation exists 
between nucleic acids which are "coordinately methylated contiguous CpG island 
sequences that comprise a DNA sequence selected from the group consisting of SEQ 
ID NO: 36-37". The specification has not described any "coordinately methylated 
contiguous CpG island sequences that comprise a DNA sequence selected from the 
group consisting ofSEQ ID NO; 36-37", therefore, it is unpredictable that "coordinately 
methylated contiguous CpG island sequences that comprise a DNA sequence selected 
from the group consisting of SEQ ID NO: 36-37" are indicative of cancers absent 
unpredictable and undue experimentation. The skilled artisan would first be required to 
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determine "coordinately methylated contiguous CpG island sequences that comprise a 
DNA sequence selected from the group consisting of SEQ ID NO: 36-37" and then 
assay these unknown sequences to determine whether or not they are hypermethylated 
or hypomethylated and then whether this aberrant nnethylation status is associated with 
cancer. Moreover, the art does not support the idea that all contiguous CpG islands are 
associated with cancer of prostate, colon or breast. For example, in CACNA1G (see 
Toyota et al. Cancer Research, Vol. 59, pages 4535-4541 , September 1999), a 
detailed analysis was provided for CpG islands within the gene. The eight regions each 
behaved very differently. For example Regions 1 and 2 behaved in a concordant 
manner. Region 3 had either no methylation or very low levels of methylation. Regions 
5, 6, 7 behaved differently than regions 1-3. Regions 4, 8 behaved differentially again. 
Thus, with regards to hypermethylation in cancer, the CpG region upstream of 
CACNA1G appears to be behave independently (page 4538, col. 1). Therefore, since 
the art provides examples where CpG islands act in predictable ways (cited by 
applicant) and examples where CpG islands act independently (cited by examiner, 
namely Toyota, for example), it is unpredictable whether the instant CpG islands act in a 
predictable or independent manner. Therefore, it is unpredictable that regions 
contiguous with SEQ ID NO: 36-37 are associated with cancer. 

Therefore, based upon the unpredictability and the undue experimentation which 
would be required to be performed prior to practicing the full scope of the method, the 
instant specification has not enabled the instant claims. 
Response to Arguments and Declaration filed under 1.132 
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The response traverses the rejection. The response asserts that the claims have 
been adequately described. In responding to the examiner's rejection, applicants have 
set forth several reasons for traversal which will be addressed in the order argued. 

The affidavit under 37 CFR 1 .132 filed May 23, 2003 is insufficient to overcome 
the rejection of claims 1-2, 4, 7-12 based upon enablement as set forth in the last Office 
action. The declaration filed by Dr. Cathy Lofton-Day of May 23, 2003 has been 
thoroughly reviewed, but found not persuasive to enable the full scope of the instant 
claims. 

First, the claims have been amended to no longer recite prostate cancer 
association with SEQ ID NO: 36. The claims have been amended to provide an 
association between SEQ ID NO: 36 and breast or colon cancer. The declaration filed 
appears teach that two experiments were down, with 35 samples for breast cancer. 
The declaration does not provide any comparison of these samples to control samples. 
It is unclear what the statistically significant indication is referring to since there is no 
data of controls. The specification originally guided the skilled artisan to an association 
between prostate cancer and SEQ ID NO: 36, however the instant declaration does not 
make any association. SEQ ID NO: 37 was experimented with prostate cancer. The 
specification suggested that since SEQ ID NO: 36 was found in a prostate source, there 
was an association between SEQ ID NO: 36 and prostate cancer. However, it is 
unclear whether further experimentation determined that SEQ ID NO: 36 was not 
associated with prostate cancer and taught in the specification. Based upon the 
unpredictability discussed above, there is no evidence of record to suggest that SEQ ID 
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NO: 36 is associated with colon cancer. Neither the specification, the declaration or the 
art provide any evidence of a correlation between hypermethylation of SEQ ID NO: 36 
with colon cancer. 

Further, Claims 13-15 have been added to diagnose or prognose breast, colon 
and prostate cancer. The declaration filed appears to teach a single pooled sample and 
breast cancer. It is unclear whether the pooled sample contained one, two, three or 
more individual's DNA. It is unclear whether the pooled sample data is significant since 
it can not be determined whether one of the individual's DNA had a very strong signal 
whereas three other's had weak signal. Thus, the ability to interpret that pooled sample 
data is difficult. 

The affidavit states that experiments for SEQ ID NO: 36 and 37 have been 
conducted for breast, prostate and colon cancer. As seen in Table 1, a study of 35 
individuals were analyzed for hypermethylation in breast cancer; and SEQ ID NO: 37 
was analyzed for hypermethylation in breast, colon and prostate cancers. Moreover, 
the data is silent with respect to CpG islands which are contiguous with or 
encompassing at least one nucleotide of SEQ ID NO: 35-38. It is noted that MPEP 
2164.05(a), "a showing also must be commensurate with the scope of the claimed 
invention, i.e., must bear a reasonable correlation to the scope of the claimed 
invention." The instant showing is not commensurate in scope with the claims, as there 
is no evidence that hypermethlyation of SEQ ID NO: 36 is associated with colon cancer. 

The response asserts that "bladder cancer samples exemplified in the 
specification are all characterized by hypermethylation of SEQ ID NO: 34-38, as evident 
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from Table 2." This argument has been thoroughly reviewed, but is not found 
persuasive because SEQ ID NO: 34-38 are listed as hypermethylated only in prostate 
cancer. This argument was used to support that hypermethation is not conserved over 
all cancers. It is noted that the claims do not encompass such limitations, therefore, this 
argument is moot. 

Finally, the response traverses the rejection with respect to the "coordinately 
methylated contiguous CpG island sequences that comprise a DNA sequence selected 
from the group consisting of SEQ ID NO: 36-37" within the scope of the claims. The 
specification teaches that the CpG island sequence associated with the sequence of a 
particular SEQ ID NO: is that contiguous sequence of genomic DNA that encompasses 
at least one nucleotide of the particular SEQ ID NO: sequence and satisfies the criteria 
of having both a frequency of CpG diunucleotides corresponding to an 
Observed/Expected Ration >0.6, and a GC content >0.5 (page 3, lines 24-28). This 
argument has been reviewed but is not convincing because the specification has not 
provided a representative number of associated sequences that comprise SEQ ID NO: 
36-37. The specification has not provided a larger portion of a CpG island. Therefore, 
detecting an associated sequence has not been taught in the specification. Moreover, 
the art does not support the idea that all contiguous CpG islands or regions comprising 
at least one nucleotide from SEQ ID NO: 34-38 is associated with cancer of prostate, 
colon or breast. For example, in CACNA1G (see Toyota et al. Cancer Research, Vol. 
59, pages 4535-4541 , September 1999), a detailed analysis was provided for CpG 
islands within the gene. The eight regions each behaved very differently. For example 
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Regions 1 and 2 behaved in a concordant manner. Region 3 had either no methylation 
or very low levels of methylation. Regions 5, 6, 7 behaved differently than regions 1-3. 
Regions 4, 8 behaved differentially again. Thus, with regards to hypermethylation in 
cancer, the CpG region upstream of CACNA1G appears to be behave independently 
(page 4538, col. 1). Therefore, since the art provides examples where CpG islands act 
in predictable ways (cited by applicant) and examples where CpG islands act 
independently (cited by examiner, namely Toyota, for example), it is unpredictable 
whether the instant CpG islands act in a predictable or independent manner. Finally, 
the declaration filed is not commensurate in scope with the instant claims. The 
declaration filed is directed to SEQ ID NO: 36 and 37. There is no showing of any 
additional sequences. It is noted that MPEP 2164.05(a), "a showing also must be 
commensurate with the scope of the claimed invention, i.e., must bear a reasonable 
correlation to the scope of the claimed invention." Therefore, it is unpredictable that 
regions contiguous with SEQ ID NO: 36-37 are associated with cancer. 

Thus for the reasons above and those already of record, the rejection is 
maintained. 

Conclusion 

6. No claims allowable. 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Jeanine Goldberg whose telephone number is 
(571) 272-0743. The examiner can normally be reached Monday-Friday from 8 00 a m 
to 4:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Jones, can be reached on (571) 272-0745. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jeanine Goldberg 

Patent Examiner 

March 22, 2004 





^^';:""V Patent fe-JfrtHO; 



